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resident microglia and activation state of inflammatory 
cells during experimental autoimmune uveoretinitis . 
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(2002 Nov) 161 (5) 



Kingdom . 

AMERICAN JOURNAL OF PATHOLOGY, 
1669-77 . 

Journal code: 0370502. ISSN: 0002-9440. 
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Journal; Article; (JOURNAL ARTICLE) 
English 

Abridged Index Medicus Journals; Priority Journals 
200211 

Entered STN : 20021105 
Last Updated on STN: 20021211 
Entered Medline: 20021122 
Recent evidence supports the notion that tissue OX2 ( 
CD200) constitutively provides down- regulatory signals to 
myeloid-lineage cells via CD200 -receptor (CD200R) . Thus, mice 
lacking CD200 (CD200 (-/-)) show increased 

susceptibility to and accelerated onset of tissue-specific autoimmunity. 

In the retina there is extensive expression of CD200 on neurons 

and retinal vascular endothelium. We show here that retinal microglia in 

CD200(-/-) mice display normal morphology, but unlike microglia 

from wild-type CD200 (+/ + ) mice are present in increased numbers 

and most significantly, express inducible nitric oxide synthase (NOS2) , a 

macrophage activation marker. Onset and severity of uveitogenic 

peptide (1-20) of interphotoreceptor retinoid-binding protein- induced 

experimental autoimmune uveoretinitis is accelerated in CD200 

(-/-) mice and although tissue destruction appears no greater than seen 



the 



CD200 (+/+) mice, there is continued increased ganglion and 
photoreceptor cell apoptosis. Myeloid cell infiltrate was increased in 
CD200(-/-) mice during experimental autoimmune uveoretinitis, 
although N0S2 expression was not heightened. The results indicate that 

CD200:CD200R axis regulates retinal microglial activation. In 

CD200(-/-) mice the release of suppression of tonic 

macrophage activation, supported by increased NOS2 expression in 

the CD200{-/-) steady state accelerates disease onset but 

without any demonstration of increased target organ/tissue destruction. 
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Anti-CD200R ameliorates collagen-induced arthritis in 

Gorczynski Reginald M; Chen Zhiqi; Lee Lydia; Yu Kai; Hu 
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Transplant Research Division, The Toronto Hospital, 200 
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DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE : Eng 1 i s h 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 2 00211 

ENTRY DATE: Entered STN: 20021019 

Last Updated on STN: 20021213 

Entered Medline: 20021104 
AB Immunization of DBA/ 1 with 100 microg bovine collagen type II emulsified 

in Freund's adjuvant, followed by booster injection in incomplete 
adjuvant 

at 18 days, leads to development of arthritis in more than 70% of mice by 
28 days post in j ection . We have previously shown that the novel 
immunosuppressant molecule CD200FC (linking an extracellular domain of 
CD200 with a murine IgG2a Fc region) can suppress induction of 
disease when given to mice from the time of collagen injection. This 
occurs in concert with a decrease in the serum levels of anti -collagen 

IgG 

( approximately 50% reduction), with relatively more IgG2b and IgG3 , 
decreased serum levels of TNFalpha and IFN-gamma, and decreased 
production 

of those same cytokines after restimulation of lymphocytes in 

vitro with collagen. Since CD200 induces suppression following 

engagement of a receptor (CD200R) , known to be expressed on, among other 

cells, macrophages, we investigated whether infusion of 

anti-CD200R and/or CD2 OOFc would ameliorate established disease in DBA 

mice, when injections were begun following collagen immunization. Our 

data 

indicate an arrest of disease following either treatment, with 
modification of a number of immune parameters (serum and 
lymphocyte cytokine production) consistent with a general role for 
CD200:CD200R interactions in the regulation of induction and/or 
expression of autoimmune disorders. When a higher dose (250 microg/mouse) 
of anti-CD200R was infused into a group of overtly arthritic mice, a 
significant ( approximately 50%) decrease in arthritic joint score 
occurred over the 4 -week treatment period. 
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Jul) 48 (1) 18-26. 
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PUB . COUNTRY : Denmark 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 
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ENTRY DATE: Entered STN: 20020927 

Last Updated on STN: 2 0 021213 
AB PROBLEM: At least two dendritic cell -associated molecules have 

been shown to contribute to the successful outcome of organ and tissue 

allografts in mice, namely CD200 and MD-1. CD200 is 

U p_ re g U lated in rodent transplantation models where successful inhibition 
of rejection is accomplished, and is believed to signal immunosuppression 
following engagement of a receptor, CD2 00R, on macrophages 
and/or gammadelta T-cell receptor (gammadelta TCR+ cells MD-1 is 



implicated in controlling expression of costimulatory molecules including 
CD80/CD86 which induce an immunore j ection response, and thus inhibition 

MD-1 expression also facilitates increased graft survival MD-1 also 
stabilizes expression of CD14, part of the receptor complex for LPS. As 
well as the inhibition of rejection which follows blockade of MD-1 
expression and/or augmentation of CD200 expression, an altered 
polarization in cytokine production is seen, with increased expression of 
interleukin-4 (IL-4) , IL-10 and transforming growth factor-beta 
(TGF-beta) , and decreased IL-2, interf eron-gamma (IFN-gamma) and tumor 
nerosis factor-alpha (TNF-alpha) . Successful pregnancy in allopregnant 
mice also depends upon control of graft rejection mechanisms. 
Proinflammatory T-helper 1 (Thl) cytokines (TNF-alpha + IFN-gamma + IL-1) 
have been shown to cause spontaneous abortion in mice by activating a 
novel prothrombinase, f ibrinogen-like peptide (f ibroleukin) fgl2, which 
may promote fibrin deposition in the graft rejection process; expression 
of IL-10, TGF-beta, and progesterone-induced blocking factor (PIBF) in 
contrast leads to lowering of abortion rates. Interestingly, the 
spontaneous abortion rates in abortion-prone CBA x DBA/2 matings and in 
the low abortion rate CBA x BALB/c matings were lower than the frequency 
of implantation sites showing fibrin (hi) + fgl2 (mRNA)hi, implying 
regulation of the pro-abortion consequences of fgl2 expression. METHODS: 
We have investigated, by in situ hybridization, CD200, MD-1 and 
fgl2 expression in implantation sites in different strains of mice, and 
studied the effects of anti-MD-1, anti-CD200 and CD200Fc 
immunoadhesin on fetal and allograft survival. The role of indoleamine 
dioxygenase (IDO) was evaluated. RESULTS : CD200 mRNA expression 
occurred in the same sites as fgl2 mRNA. Anti-CD200 antibody 
raised the. abortion rate to predicted levels, and infusion of a 
CD200 immunoadhesin reduced the abortion rate, as did an anti-MD-1 
antibody. The latter also improved organ and tissue graft survival. 
Suppression by antigen-presenting macrophages triggered by 
CD200 is dependent upon intact IDO activity. CONCLUSION: 
Regulation of CD200 and MD-1 expression may control both 
pregnancy and allograft survival. 
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A CD200FC immunoadhesin prolongs rat islet xenograft 
survival in mice. 

Gorczynski R M; Hu J; Chen Z; Kai Y; Lei J 
The Toronto Hospital, University Health Network and 
Department of Surgery, University of Toronto, Toronto, 
Canada M5G2C4. 
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Journal code: 0132144. ISSN: 0041-1337. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
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Priority Journals 
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BACKGROUND: A solubilized form of the CD200 molecule, CD2 OOFc , 
has been shown to suppress allograft rejection and development of 
collagen-induced arthritis in mice. We investigated whether the same 
molecule could prolong survival of rat islet xenografts. METHODS: 
Streptozocin-treated mice, receiving injections with anti -asialo-GMl 
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AB 



antibody, received rat islets ( approximately 400/mouse) under the kidney 
capsule or injected into the portal vein, along with rapamycin treatment. 
Thereafter mice received injections of CD200FC (10 
microg/mouse/injection) 

or control mouse IgG2 . Blood glucose was monitored daily. Some mice 
received additional injections of anti-CD200/ -CD200R monoclonal 
antibodies. RESULTS: Portal vein delivery of islets led to more extended 
resolution of diabetes than did transplantation under the kidney capsule. 
CD2 00Fc further prolonged survival in either case, an effect abolished by 
anti-CD200 or F(ab')2 anti-CD200R mAbs, but not by whole 
anti-CD200R (anti-CD200R Ig) . Spleen cells taken from CD200FC- treated 



mice 



showed polarization to type-2 cytokine production (interleukin-4 , 
interleukin-10) on restimulation with rat splenocytes in culture, in 
comparison to cells from control mice (type-1 cytokines, interlulin-2 , 
interferon-gamma) . CONCLUSION: CD200:CD200R interactions are 
important in regulating rat islet xenograft survival. 
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CD200 and membrane protein interactions in the 
control of myeloid cells. 

Barclay A Neil; Wright Gavin J; Brooke Gary; Brown Marion 
Sir William Dunn School of Pathology, University of 



0X1 3 RE , Oxford, UK., barclay@molbiol.ox.ac.uk 
Trends Immunol, (2002 Jun) 23 (6) 285-90. Ref : 
59 

Journal code: 100966032. ISSN: 1471-4906. 
England: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 
English 

Priority Journals 
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Entered STN : 20020620 
Last Updated on STN: 20020820 
Entered Medline: 20020819 
0X2 (now designated CD200) is a membrane protein 
expressed by a broad range of cell types. It is the ligand for a receptor 
restricted to myeloid cells, with the potential to deliver inhibitory 
signals. This is indicated by the CD200 -deficient mouse model, 
in which myeloid cells are more activated when stimulated immunologically 
than cells from normal mice. The unusual tissue distribution of 
CD200 indicates where myeloid cells can be restrictively 
controlled through cell-cell contact. Recent data on CD200 will 
be reviewed in the context of other proteins that might have similar 
roles, in particular, the interaction between CD47 and SIRPalpha 
CD172a) . 
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Elizabeth Street, Toronto, Ontario, M5G2C4, Canada. 
CLINICAL IMMUNOLOGY, (2001 Dec) 101 (3) 328-34. 
Journal code: 100883537. ISSN: 1521-6616. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200201 

Entered STN : 20020124 
Last Updated on STN: 20020125 
Entered Medline: 20020110 
DBA/1 mice immunized with 100 microg bovine collagen type II emulsified 

Freund's adjuvant, followed by booster injection in incomplete adjuvant 

18 days, develop profound arthritis (>50% of animals) by 3 0 days 

postinjection. The molecule CD200 (previously called 0X2 

), associated with, among others, follicular dendritic cells, is 

implicated in delivery of immunosuppressive signals to the immune system, 

and an immunoadhesin in which the extracellular domains of CD200 

were linked to a mouse IgG2a Fc region has been shown to promote renal 

allograft survival. DBA/l mice receiving 15 microg/mouse CD200FC at 3 -day 

intervals following immunization with collagen did not develop arthritis 

in this model. Lymphocytes taken from CD200Fc-treated, 

collagen- immunized mice produced significantly lower levels of TNFalpha 
and IFN-gamma in culture supernatants after restimulation in vitro with 
collagen, in contrast to cells taken from control mice treated with PBS 

normal mouse Ig. Serum from CD200Fc- treated mice contained less 
anti-collagen IgG (approximately 50% reduction) , with relatively more 
IgG2b and IgG3 , and lower levels of TNFalpha and IFN-gamma, than control 
mice. These data indicate that this immunoadhesin may have a potent role 
to play in the regulation of autoimmune disorders. 
(c)2001 Elsevier Science. 
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AB Transplantation has emerged as an effective treatment for patients with 
end-stage organ failure. Current regimens of non-specific 
immunosuppressive drug treatment, which are needed life-long to prevent 
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graft rejection, have numerous adverse side effects and increase the risk 
of opportunistic infections and malignancy. A major goal is to develop 
immunotherapeutic protocols that achieve specific tolerance. Such 
protocols would decrease and eventually eliminate the reliance on 
non-specific drug therapy. We showed that portal vein delivery of donor 
antigen prolongs the survival of vascularized and non-vascularized allo- 
and xeno-grafts, and that increased graft survival is associated with 
altered cytokine production and augmented expression of the molecule 
0X2 . This review documents further evidence for a more general 
immunoregulatory role for the interactions of 0X2 and its 
ligand, 0X2L. 
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AB Increased expression of the molecule CD200 in mice receiving 

renal allografts is associated with immunosuppression leading to 
increased 

graft survival, and altered cytokine production in lymphocytes 
harvested from the transplanted animals. Preferential production of IL-4, 
IL-10 and TGFbeta occurs on donor-specific restimulation in vitro, with 
decreased production of IL-2, IFNgamma and TNFalpha . These effects are 
enhanced by simultaneous infusion of CD200 immunoadhesin 
(CD2 0 OFc ) and donor CD200 receptor (CD200r) bearing 
macrophages to transplanted mice. C57BL/6 mice do not normally 
resist growth of EL4 or C1498 leukaemia tumour cells. Following 
transplantation of cyclophosphamide -treated C57BL/6 with T-depleted C3H 
bone marrow cells, or for the EL4 tumour, immunization of C57BL/6 mice 
with tumour cells transfected with a vector encoding the co-stimulatory 
molecule CD80 (EL4-CD80) , mice resist growth of tumour challenge. 
Immunization of C57BL/6 mice with EL4 cells overexpressing CD86 
(EL4-CD86) 

is ineffective. Protection from tumour growth in either model is 
suppressed by infusion of CD200Fc, an effect enhanced by co-infusion of 
CD200r+ macrophages. CD200Fc acts on both CD4 + and CD8+ cells to 
produce this suppression. These data are consistent with the hypothesis 
that immunosuppression following CD200-CD200r interaction can 
regulate a functionally important tumour growth inhibition response in 
mice . 
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Transplant tolerance modifying antibody to CD200 
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Increased C57BL/6 allograft survival following donor-specific 
dendritic cell (DC) portal vein (pv) pre -transplant immunization 
of C3H mice is associated with increased expression of the molecule 
CD200 on DC, delivery of suppressive signals by CD200 
(r+) macrophages, and polarization in cytokine production 
towards type-2 cytokines. Infusion of anti-mouse CD200 

monoclonal antibody abolishes these effects. We have used whole Ig, and 

F(ab')(2) fragments, of anti-CD200 and anti -CD200 (r) 

mAb to explore the relative signaling role of CD200 (+) versus 

CD200(r+) cells in suppression of type-1 cytokine production in 

mixed leukocyte cultures (MLC) , and enhanced graft survival in vivo. 

Simple neutralization of CD200 [even by F(ab') (2) antibody] 

reversed CD200-mediated suppression. However, only whole anti- 

CD200 (r) antibody was effective in stimulating suppression from 

CD200(r+) cells. Suppression of cytokine induction following 

cross-linking of CD200 (r+) cells in vitro was attenuated by 

anti-IL-6 mAb. Our data are consistent with the hypothesis that 

CD200 (r) itself delivers the crucial intracellular signal leading 

to immunosuppression, a feature likely of importance in autoimmunity and 

transplantation . 
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0X2 (CD200) is a broadly expressed membrane 
glycoprotein, shown here to be important for regulation of the 
macrophage lineage. In mice lacking CD200, 

macrophage lineage cells, including brain microglia, exhibited an 
activated phenotype and were more numerous. Upon facial nerve 
transection, 

damaged CD200-def icient neurons elicited an accelerated 

microglial response. Lack of CD200 resulted in a more rapid 

onset of experimental autoimmune encephalomyelitis (EAE) . Outside the 

brain, disruption of CD200-CD200 receptor interaction 

precipitated susceptibility to collagen- induced arthritis (CIA) in mice 
normally resistant to this disease. Thus, in diverse tissues 0X2 
delivers an inhibitory signal for the macrophage lineage. 
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Increased survival of C57BL/6 renal allografts following portal vein 
donor-specific pretransplant immunization of C3H mice is associated with 
increased expression of the molecule 0X2 seen on host 
dendritic cells, along with a marked polarization in cytokine 
production from lymphocytes harvested from the transplanted 
animals, with preferential production of IL-4, IL-10, and TGF-beta on 
donor-specific restimulation in vitro, and decreased production of IL-2, 
IFN-gamma, and TNF-alpha compared with non-portal vein- immunized control 
transplanted mice. The increased renal allograft survival and the altered 
cytokine production are abolished by infusion of anti -mouse 0X2 
mAb (3B6) . Infusion of a soluble 0X2 : Fc immunoadhesin can itself 
produce significant prolongation of xeno- and allografts in mice. We have 
used FITC-conjugated 0X2 : Fc to characterize cells expressing a 
ligand (0X2L) for 0X2, and provide evidence that subpopulations 
of LPS-stimulated splenic macrophages, Con A-activated splenic T 
cells, and the majority (>80%) of gammadeltaTCR (+) T cells express this 
ligand. We show below that F4/80 (+) , 0X2L(+) splenic macrophages 
, admixed with 0X2 :Fc, represent a potent immunosuppressive 
population capable of causing more profound inhibition of alloreactivity 
in vitro or in vivo than that seen using either 0X2 : Fc or 
0X2 (+) (or 0X2L(+)) cells alone. Immunoregulation by this OX2L(+) 
population occurs in an MHC-restricted fashion. 
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ane glycoprotein (CD200) is expressed on 

of tissues including lymphoid cells, neurons, and 
We report the characterization of an 0X2 receptor 
s a novel protein restricted to cells of the myeloid 



0X2 and its receptor are both cell surface glycoproteins 
containing two immunoglobulin -like domains and interact with a 
dissociation constant of 2 . 5 microM and koff 0.8 s(-l), typical of many 
leukocyte protein membrane interactions. Pervanandate treatment of 
macrophages showed that 0X2R could be phosphorylated on tyrosine 
residues. Blockade of the OX2-OX2R interaction with an 0X2R mAb 
exacerbated the disease model experimental allergic encephalomyelitis. 
These data, together with data from an 0X2 -deficient mouse (R. 
M. Hoek et al., submitted), suggest that myeloid function can be 
controlled in a tissue-specific manner by the OX2-OX2R 
interaction . 
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We have prepared mouse and rat hybridomas to a 43-kDa molecule expressed 
in the thymus, on a subpopulation of dendritic cells, and in the 
brain, in mammalian tissue derived from mouse, rat and human. Using CHO 
cells transiently transfected with adenovirus vector (s) expressing a cDNA 
construct for the relevant OX-2 gene, we show these 

monoclonal antibodies (Mabs) detect a molecule encoded by this construct 
(rat OX-2 (rOX-2), mouse OX-2 

(mOX-2) and human OX-2 (huOX-2), respectively). 

Furthermore, at least some of the anti-rat Mabs detect determinants 
expressed on the murine OX-2 molecule, as we predicted 
in an earlier publication. Previous studies have implied that this 
molecule might serve an important role in regulation of cell signaling 

cytokine production. Using one-way mixed leukocyte reactions we show that 
when cells are cultured in the presence of the species-specific Mab, 
cytokine production becomes polarized 'away from' type-2 cytokine 
production, with preferentially increased expression of type-1 cytokine 
production. 
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AB We have established that, in mice receiving donor-specific immunization 

the portal vein, the increased graft survival seen is associated with the 

increased expression of a molecule (OX-2) on a 

subpopulation of dendritic cells (DC) , and polarization of 

cytokine production to type 2 cytokines on Ag-specific restimulation of 

cells from these mice. Furthermore, infusion of a mAb to 0X- 

2 blocks both the increased graft survival and the altered 

cytokine production seen. We have constructed an immunoadhesin in which 

the extracellular domain of OX-2 is linked to the 

murine IgG2a Fc region, and we have expressed this molecule (OX- 

2:Fc) in a eukaryotic (baculovirus) expression system. Incubation 

of lymphocytes with 50 ng/ml 0X-2:Fc 

inhibits a primary mixed lymphocyte reaction in vitro, as 
assayed by proliferation and induction of cytotoxic T cells, and also 
alters cytokine production with decreased IL-2 (IFN-gamma) production and 
increased IL-4 (IL-10) production. Similarly, in vivo infusion of 
0X-2:Fc promotes increased alio- and xenograft (both 

skin and renal grafts) survival and decreases the Ab response to sheep 
erythrocytes. Our data suggest this molecule might have clinical 
importance in alio- and xenotransplantation. 
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We reported that hepatic mononuclear, nonparenchymal cells (NPC) can 
inhibit the immune response seen when allogeneic C57BL/6 dendritic 
cells (DC) are incubated with C3H spleen responder cells. Cells derived 
from these cultures transfer increased survival of C57BL/6 renal 
allografts in C3H mice. We also found that increased expression of 
OX-2 on DC was associated with inhibition of cytokine 

production and renal allograft rejection. We explored whether inhibition 
by hepatic NPC was a function of OX-2 expression by 

these cells. Fresh C57BL/6 spleen-derived DC were cultured with C3H 
spleen 

responder cells and other putative coregulatory cells. The latter were 
derived from fresh C3H or C57BL/6 liver NPC, or from C3H or C57BL/6 mice 
treated for 10 days by i.v. infusion of human Flt3 ligand. Different 
populations of murine bone marrow-derived DC from cultures of bone marrow 
with IL-4 plus granulocyte-macrophage-CSF were also used as a 
source of putative regulator cells. Supernatants of all stimulated 
cultures were examined for functional expression of different cytokines 
(IL-2, IL-4, IFN-gamma, and TGFbeta) . We found that fresh C57BL/6 splenic 
DC, induced IL-2, not IL-4, production. Cells from the sources indicated 
inhibited IL-2 and IFN-gamma production and promoted IL-4 and TGFbeta 
production. Inhibition was associated with increased expression of 
OX-2 on these cells, as defined by semiquantitative PCR 
and FACS analysis. By size fractionation, cells expressing OX- 
2 were a subpopulation of NLDC145+ cells. Our data imply a role 
for cells expressing OX-2 in the regulation of 

induction of cytokine production by conventional allostimulatory DC. 
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T cell activation requires the engagement of the TCR as well as a second, 
costimulatory signal. In this study, we demonstrate that MRC 
OX-2 (OX-2) mediates a previously 

unrecognized T cell costimulatory signal leading to enhanced T cell 
proliferation. One extensively studied costimulatory pathway, the B7/CD28 
pathway, delivers its signal when CD28 is engaged by either of two 
ligands, B7-1 or B7-2, expressed on APC. Recent data have suggested that 
an additional ligand may exist in this pathway. This possibility prompted 
us to search previously cloned genes with both structural and expression 
characteristics similar to B7-1 and B7-2. Our search yielded OX- 
2, a rat lymphocyte activation marker, as a promising 
candidate gene. We now report that Chinese hamster ovary cell 
transf ectants expressing the OX-2 protein can 

costimulate murine CD4+ T cells to proliferate in an Ag- independent 
fashion using anti-CD3, as well as an Ag-dependent fashion using peptide. 
In contrast to B7-l-mediated costimulation, OX-2 does 

not result in detectable levels of IL-2, IL-4, or IFN-gamma. In addition, 
OX-2 transf ectants do not bind the soluble receptor 

reagents of the B7/CD28 pathway (CD28-Ig and CTLA4 Ig ) . Furthermore, 
OX-2, costimulation is not inhibited by CTLA4Ig, as is 
B7-l-mediated costimulation, but is readily inhibited with an anti- 
OX-2 mAb. Thus, OX-2 is a T cell 

costimulatory ligand that acts through a non-B7/CD2 8 pathway, which leads 
to functionally distinct consequences, as reflected by the resulting 
cytokine profile. 



L4 



ANSWER 34 OF 64 CAPLUS COPYRIGHT 2 003 ACS 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 



INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2002 : 906505 CAPLUS 
138 : 12292 

Cloning and characterization of mouse CD200 
receptor variants, and therapeutic use thereof in 
modulating immune response in animal transplantation 
and immune diseases 

Gorczynski, Reginald M. ; Marsden, Philip 
Transplantation Technologies Inc., Can. 
PCT Int. Appl., 189 pp. 



COD EN : 
Patent 
English 
1 



PIXXD2 



PATENT NO. 



KIND DATE 



WO 2002095030 
W 



A2 



20021128 



APPLICATION NO. 



DATE 



WO 2002-CA734 20020524 <-- 

AE, AG, AL, AM, AT, AU, AZ , BA, BB, BG, BR, BY, BZ, CA, CH, CN, 

CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, ES , FI , GB, GD, GE, GH, 

GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ , LC, LK, LR, 

LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ , NO, NZ , OM, PH, 

PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TN, TR, TT, TZ , 

UA, UG, US, UZ, VN, YU, ZA, ZM, ZW, AM, AZ , BY, KG, KZ, MD, RU, 



TJ, TM 

RW: GH, GM, KE, LS , MW, MZ, SD, SL, SZ, TZ , UG, ZM, ZW, AT, BE, CH # 
CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR, 
BP, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG 
PRIORITY APPLN. INFO.: US 2001-292950P P 20010524 

US 2002-369862P P 20020405 
AB The present invention relates to CD200 receptor isoforms and 

modulators thereof and their use in methods of immune modulation and 

pharmaceutical compns . In particular, protein and cDNA sequences for 

three isoforms of the murine CD200 receptor called CD200R2a, 

CD200R2b and CD200R3a are provided. The inventors have also prepd. 

antibodies to the different isoforms of CD200R. Studies of using CD200R 

antibodies, co-administering the CD200 receptor with a 

CD200 peptide, preferably in the form of a sol. fusion protein, 

such as CD200:Fc, to modulate immune response are presented. 

The inventors have also shown that administering antibody fragments [e.g. 

Fab or F(ab')2 fragments] that bind to a CD200 receptor inhibits 

the immune suppression caused by CD200. Accordingly, in another 

aspect, the present invention provides a method of inhibiting immune 

suppression by administering an effective amt. of a CD200 

receptor antagonist to a cell or animal in need thereof. Preferably, the 
antagonist is an agent that inhibits the interaction of the CD200 
receptor with CD200. 
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AB Methods and compns . for inducing immune suppression are disclosed. The 

methods involve administering an effective amt. of an agent that inhibits 
MD-1 with or without an OX-2 protein or a nucleic acid 
encoding an OX-2 protein. The methods are useful in 
preventing graft rejection, fetal loss, autoimmune disease, and 
allergies. 

Methods and compns. for preventing immune suppression are also disclosed. 
The methods involve administering an effective amt. of MD-1 or an agent 
that activates or stimulates MD-1. 
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The dendritic-cell assocd. mol. CD200 is 



up-regulated in rodent transplantation models where successful inhibition 
of rejection is accomplished. The mechanism by which CD200 
achieves this effect involves signaling a receptor, CD200r, on 
macrophages and/or .gamma .. delta . TCR+ cells, both of which have 
been implicated in adoptive transfer of tolerance. In addn. to 
inhibition 

of rejection, increased expression of CD200 is assocd. with 
altered polarization in cytokine prodn., with increased expression of 
IL-4, IL-10 and TGF.beta., and decreased IL-2, IFN. gamma, and 
TNF- .alpha. . 

Inhibition of rejection can thus be adoptively transferred by 
IL-10/TGF.beta. and a CD200 immunoadhesin and in turn can be 
inhibited by neutralizing these cytokines or by functional blockade of 
CD200 expression. Successful pregnancy in allopregnant mice can 
also be viewed as dependent upon control of graft rejection. 
Proinflammatory Thl cytokines (TNF- . alpha. + IFN- . gamma. + IL-1) can 

cause 

spontaneous abortion in mice by a mechanism which involves a novel 
prothrombinase, fgl2, which promotes fibrin deposition. However, we 

found 

that spontaneous abortion rates in abortion-prone CBA .times. DBA/2 
matings and in low abortion rate CBA .times. BALB/c matings were lower 



than the frequency of implantation sites showing fibrinhi + fgl2 mRNAhi , 
CD200 expression was present in the same sites as fgl2 mRNA, and 
neutralization of this CD200 expression by anti-CD200 
antibody raised the abortion rate to predicted levels. Conversely, a 
CD200 immunoadhesin dramatically reduced the abortion rate. We 
hypothesize that in addn. to its role in organ and tissue allograft 
rejection, CD200 expression is involved in the prevention of 
spontaneous abortion triggered by cytokine up-regulation of fgl2 at the 
f eto-maternal interface 
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AB Methods and compns . for using the OX-2 protein to 

modulate a T cell -mediated immune response are described, 
structure 

forms of OX-2 T cell costimulatory mols. are 

described. These structural forms comprise a novel structure domain or 
have a structural domain deleted. The structural forms correspond to 
naturally-occurring alternatively-spliced forms of OX-2 

T cell costimulatory mols. or variants thereof which can be produced by 
std. recombinant DNA techniques. The novel structure forms of the 
OX-2 T cell costimulatory mols. can be used to identify 
agents which stimulate the expression of alternative forms of 
costimulatory mols. and to identify components of the signal transduction 
pathway which results in costimulation of T cells. 
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AB Regulatory role of CD200 on dendritic cells 
CD200, formerly known as OX-2, is a 

glycoprotein expressed on a variety of lymphoid and neuronal cells and 
tissues; the expression of CD200 receptor is limited to 
myeloid-derived cells, particularly macrophages and 
dendritic cells (DCs) . Recent studies suggest that CD200 
might act as an inhibitor for myeloid activation, and play a role in 
autoimmunity and transplantation rejection. We investigated the effect of 
increased expression of CD200 in mouse bone marrow-derived DCs. 
DCs were transduced with an adenovirus vector encoding the CD200 
gene (Ad5CD200) . Transduction efficiency was vector-dose dependent; 
70-80% 

DCs were transduced at a multiplicity of infection of 500, as judged by 
flow cytometry. Untransduced DCs expressed low levels of CD200. 
Exposure of DC to Ad5CD200 or control adenovirus vector (Ad5-ctr) was 
associated with increased expression of the costimulatory molecules CD40 
and CD86, as compared to non-treated DCs. The expression of CD200 
remained stable following Ad5-ctr exposure. DCs expressing high levels of 
CD200 had a significantly reduced stimulatory capacity in mixed 
allogeneic lymphocyte cultures, despite increased costimulatory 
molecule expression. Our data suggests that increased expression of 
CD200 may promote the tolerogenic capacity of DCs. 
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